Involvement of human liver cytochrome P450 3A in vinblastine metabolism: drug interactions.
Vinblastine biotransformation was investigated by using a human liver microsomes library. The drug was converted into one major metabolite (M) upon incubation with the microsomes. A large interindividual variation in vinblastine metabolism was observed among the samples tested, with a 4.4 ratio between the lowest and the highest metabolic rates. The biotransformation of vinblastine followed Michaelis-Menten kinetics (Km = 6.82 +/- 0.27 microM and Vmax = 0.64 +/- 0.06 nmol/min/mg protein). The involvement of the cytochrome P450 3A subfamily in vinblastine metabolism was demonstrated by the following body of evidence: (a) the competitive inhibition of vinblastine biotransformation by cytochrome P450 3A specific probes with Ki values of 0.17, 22.5, 14.8, and 35.3 microM for ketoconazole, erythromycin, troleandomycin, and vindesine, respectively; (b) the immunoinhibition of vinblastine metabolism by polyclonal anti-cytochrome P450 3A antibodies; (c) the highly significant correlation between the level of cytochrome P450 3A determined by Western blots and vinblastine metabolism (r = 0.759, P < 0.001); (d) the highly significant correlation between erythromycin N-demethylase activity (mediated by cytochrome P450 3A) and vinblastine metabolism (r = 0.83, P < 0.001); (e) the significant correlation between the CYP3A4 mRNA level and vinblastine metabolism (r = 0.60, P < 0.1). Although vincristine and navelbine (members of the Vinca alkaloid family) also inhibit the metabolism of vinblastine, suggesting the involvement of the cytochrome subfamily in their respective metabolisms, other anticancer drugs currently associated with vinblastine in chemotherapy (etoposide, Adriamycin, lomustine, and teniposide) also interfere with vinblastine biotransformation. These metabolic drug interactions may alter the antitumor activity and/or toxicity of the drug during anticancer chemotherapy.